Restructuring catalysis in the mandelate pathway.
Mandelate racemase (MR) is the first enzyme in the bacterial pathway that converts mandelic acid to benzoic acid. The mandelate pathway can utilize either enantiomer of mandelate because this enzyme interconverts them. We have solved the structure of MR at 2.5 A resolution. The enzyme is almost identical in conformation to another bacterial enzyme, muconate lactonizing enzyme (MLE). Both enzymes are TIM-barrel proteins. This result has profound implications for the evolution of enzymic function and the origin of metabolic pathways. It also implies that it should be possible to transform one enzyme into the other by site-directed mutagenesis.